AMENDMENTS TO THE CLAIMS 



Patent Application No. 10/693,195 



1 . (Currently Amended) A device for coaxially mounting a machine element having a 
bore upon a shaft, comprising: 

a nut having a threaded portion and a first connector having a forward surface 
and a rearward surface spaced apart from the forwa rd surface, wherein 
the rearward surface is spaced apart from the threa ded portion; 
an outer sleeve for engaging the machine element, comprising: 
a tapered external surface; 

a tapered internal surface wherein the internal surface has a minor 

diameter adjacent a forward end of the outer sleeve and a major 
diameter spaced rearward ly from the forward end; 

at least one axial slot extending longitudinally along the outer sleeve to 
permit expansion of the external surface of the outer sleeve; 

a second connector connected with the first connector to connect the 

outer sleeve with the nu t, wherein the second connector comprises 
a forward surface cooperable with the forward surface of the first 
connector to impede substantial forward and r e arward axial 
displacement of the outer sleeve relative to the nut while allowing 
rotation of the outer sleeve relative to the inner sleeve, and wherein 
the second connector comprises a re arward surface cooperable 
with the rearward surface of the first connector tn impede rearward 
axial displacement of the outer sleev e relative to the nut; 
an inner sleeve for encircling the shaft, comprising: 

a tapered external surface corresponding in angle of taper to the tapered 
internal surface of the outer sleeve and having a minor diameter 
adjacent a forward end of the inner sleeve and a major diameter 
spaced rearwardly from the forward end of the inner sleeve; 

an interior bore cooperable with the shaft; and 
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a threaded portion remote from the forward end of the inner sleeve and 
cooperable with the threaded portion of the nut; 
wherein upon rotation of rotat i ng the nut in a first direction the rearward surface 
of the first connector drives the rearward surface of the second connector 
rearwardlv relative to the inner sleeve di s pl aces the i n n e i s l eeve forward l y 
r el ative to th e nut wh i ch , causing relative displace ment between the inner 
and outer sleeves, displacing d i sp l ac e s the major diameter of the external 
surface of the inner sleeve toward the minor diameter of the outer sleeve 
internal surface, thereby causing the inner sleeve to contract against the 
shaft and the outer sleeve to expand against the bore of the machine 
element, and wherein u pon rotation of fetatmg the nut in a second 
direction the forward surface of the first connector drives the forward 
surface of the second connector forwardlv relative to the inner sleeve 
displac e s th e i nner s l eev e r e arwardly l e l ative to the nut , thereby loosening 
the inner sleeve from the shaft and the outer sleeve from the bore of the 
machine element. 

(Original) The device of claim 1 wherein the outer sleeve comprises a plurality of 
axial slots extending longitudinally along the outer sleeve, wherein the 
configuration and orientation of the slots provide sufficient radial flexibility to 
allow the outer sleeve to deflect to fit over the first connector of the nut. 

(Original) The device of claim 2 wherein the first connector comprises a 
circumferential groove and the second connector comprises a flange extending 
radially inwardly, wherein said outer sleeve is sufficiently resilient such that the 
outer sleeve contracts after flexing to fit the flange into the groove. 

(Original) The device of claim 1 wherein the external surface of the outer sleeve 
has a minor diameter and the nut has an external diameter that is greater than 
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the minor diameter of the outer sleeve external diameter. 

5. (Original) The device of claim 1 wherein the external surface of the outer sleeve 
has a major diameter and the outer sleeve comprises an external flange 
extending radially outwardly adjacent the major diameter of the outer sleeve 
external surface. 

6. (Original) The device of claim 1 wherein one end of the inner sleeve is 
continuous about the circumference. 

7. (Original) The device of claim 1 wherein the outer sleeve is a one-piece sleeve 
comprising a plurality of slots forming a plurality of sections connected by a web 
that allows the outer sleeve to resiliently deflect radially. 

8. (Original) The device of claim 1 wherein the outer sleeve comprises a stop 
engageable with the machine element to impede relative axial displacement 
between the outer sleeve and the machine element. 

9. (Currently Amended) A device for coaxially mounting a machine element having 
a bore upon a shaft comprising: 

a one-piece inner sleeve for encircling the shaft, having a forward and rearward 
end, wherein the inner sleeve comprises: 
a threaded portion adjacent the rearward end; 
a frustoconical external surface having a major diameter adjacent the 
threaded portion and a minor diameter spaced from the major 
diameter toward the forward end of the inner sleeve; 
an internal bore configured to cooperate with the shaft; 
a nut having threads at one end and an engagem ent element uicumferential 
fl a n ge at the d i sta l s paced from the one end; 

-4- 
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an outer sleeve operable to engage the machine element, having a forward end 
and a rearward end, wherein the outer sleeve comprises: 
a frustoconical internal surface corresponding in angle of taper to the 
frustoconical external surface of the inner sleeve, and having a 
major diameter adjacent the rearward end and a minor diameter 
adjacent the forward end; 
an external surface; and 

a circumferential interlock cooperating with the e ngagement element 
e ngaging th e f l ange of the nut to prevent substantial forward and 
rearward axial displacement of the outer sleeve relative to the nut; 
wherein upon rotation of the nut in a first direction, a first portion of the 

engagement element engages the circumferential interloc k of the outer 
sleeve th e thr e aded portion of the nut e ngage w i th the threads of th e i nner 
s lee v e disp l ac i ng the inn e r sl ee ve i n one d i rection r el at i v e to th e nut and 
th e outer s l e e ve thereby displacing the major diameter of the inner sleeve 
external surface toward the minor diameter of the outer sleeve internal 
surface, the displacements causing the internal bore of the inner sleeve to 
contract against the shaft and the external surface of the outer sleeve to 
expand against the bore of the machine element, and wherein upon 
rotation of the nut in a second direction opposite th e first direction, a 
second portion of the engagement element engages t he circumferential 
interlock of the outer sleeve thereby displacing the minor diameter of the 
outer sleeve awav from the maior diameter of the inner sleeve, such 
displacements being operable to loosen the inner sleeve from the shaft 
and the outer sleeve from the bore of the mac hine element. 



(Original) The device of claim 9 wherein the flange extends radially outwardly 
and the nut further comprises an annular groove adjacent the flange, wherein the 
outer sleeve is a one piece sleeve having sufficient resilience such that the outer 
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sleeve contracts after flexing to fit over the flange thereby displacing the 
circumferential interlock into engagement with the circumferential groove. 

1 1 . (Presently Presented) The device of claim 9 wherein the frustoconical external 
surface of the outer sleeve has a minor diameter adjacent the forward end of the 
outer sleeve and a major diameter spaced rearward ly from the minor diameter. 

12. (Original) The device of claim 1 1 wherein the nut has an external diameter that is 
greater than the major diameter of the outer sleeve external surface. 

1 3. (Original) The device of claim 9 wherein the outer sleeve comprises a stop 
engageable with the machine element to impede relative axial displacement 
between the outer sleeve and the machine element. 

14. (Original) The device of claim 9 wherein one end of the inner sleeve is 
continuous about the circumference. 

15-20 (Canceled) 

21 . (Previously Presented) The device of claim 9 wherein rotating the nut in a 
second direction displaces the inner sleeve rearward ly relative to the nut, thereby 
loosening the inner sleeve from the shaft and the outer sleeve from the bore of 
the machine element. 

22. (Presently Presented) The device of claim 9 wherein the threaded portion of the 
nut and the threaded portion of the inner sleeve are cooperating left hand 
threads. 

23. (Presently Presented) The device of claim 1 wherein the threaded portion of the 
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nut and the threaded portion of the inner sleeve are cooperating left hand 
threads. 



24. (Currently Amended) A device for coaxially mounting a machine element having 
a bore upon a shaft comprising: 

a nut having a le ft hand e d l y threaded portion and a first connector having a first 
engagement surface and a second enga gement surface; 

an outer sleeve for engaging the machine element, comprising: 
a tapered internal surface; 

a second connector connected with the first connector to connect the 
outer sleeve with the nut to impede substantial forward and 
rearward axial displacement of the outer sleeve relative to the nut 
while allowing rotation of the outer sleeve relative to the inner 
sleeve , wherein the second connector has a first engagement 
surface and a second engagement surface : 
an inner sleeve for encircling the shaft, comprising: 

a tapered external surface corresponding in angle of taper to the tapered 
internal surface of the outer sleeve 

an interior bore cooperable with the shaft; and 

a le ft hand e d l y threaded portion remote from the forward end of the inner 
sleeve and cooperable with the threaded portion of the nut; 
wherein rotating the nut in a first direction displaces the first engagement surface 
of the first connector engages the first engagem ent surface of the second 
nnnnector to displace the outer sleeve rearwardlv relati ve to the machine 
element, i nner s le eve fo r ward l y re l at i v e to the nut, thereby causing the 
inner sleeve to contract against the shaft and the outer sleeve to expand 
against the bore of the machine elfiment- and wherein rotating the nut in a 
second direction opposite the first direction displaces the s econd 
engagement surface of the first connector into engagement w ith the 
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second engagement surface of the second connector to displace the 
outer sleeve forwardlv relative to the machine element , and wh e r e in 
lul al i ng the nut i n a s e cond d i r e ction d i sp l ac e s the i nn e r s le ev e r c arward l y 
r e lat i v e to the nut thereby loosening the inner sleeve from the shaft and 
the outer sleeve from the bore of the machine element. 

25. (Presently Presented) The device of claim 24 wherein the internal surface of the 
outer sleeve has a minor diameter adjacent a forward end of the outer sleeve 
and a major diameter spaced rearwardly from the forward end, and the internal 
surface of the inner sleeve has a minor diameter adjacent a forward end of the 
inner sleeve and a major diameter spaced rearwardly from the forward end of the 
inner sleeve. 

26. (Presently Presented) The device of claim 25 wherein rotating the nut in a first 
direction displaces the major diameter of the external surface of the inner sleeve 
toward the minor diameter of the outer sleeve internal surface. 

27. (Presently Presented) The device of claim 24 wherein the first connector is one 
of a flange and a mating groove configured to retain the flange within the groove, 
and the second connector is the other of the flange and the mating groove. 

28. (Presently Presented) The device of claim 24 wherein the outer sleeve 
comprises a plurality of axial slots extending longitudinally along the outer 
sleeve, wherein the configuration and orientation of the slots provide sufficient 
radial flexibility to allow the outer sleeve to deflect to fit over the first connector of 
the nut. 

29. (Presently Presented) The device of claim 24 wherein the external surface of the 
outer sleeve has a major diameter and the outer sleeve comprises an external 
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flange extending radially outwardly adjacent the major diameter of the outer 
sleeve external surface. 

30. (Presently Presented) The device of claim 24 wherein the outer sleeve 
comprises a stop engageable with the machine element to impede relative axial 
displacement between the outer sleeve and the machine element. 

31 . (New) The device of claim 24 wherein the outer surface of the inner sleeve 
directly engages the internal surface of the outer sleeve. 

32. (New) The device of claim 5 wherein the device is configured such that the 
flange on the outer sleeve adjacent the major diameter is cooperable with the 
machine element to position the sleeve relative to the mounting device. 
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